South Asian and sub-Saharan African countries. Rapid declines in nutritional status occur before the age of 2 years, particularly during the period of complementary feeding. Improving complementary feeding practices is a neglected area in nutrition programs.
Background
The level of undernutrition among children in South Asia is the highest in the world in terms of prevalence, number of children affected [1] , and severity of deficits [2] . The contribution of Bangladesh to the regional undernutrition statistics is substantial [3] . Recent analyses using the new World Health Organization (WHO) child growth standards show that Bangladeshi children are already stunted at birth but subsequently fall off the standard growth trajectory as early as 4 to 6 months of age [2] . Infant feeding practices play an important role in child growth and in the prevalence of deficiencies such as anemia, and contribute to the incidence of infections, especially diarrhea, when foods are not hygienically prepared [4] .
A key component of strategies for improving child nutrition is improvement in knowledge and practices related to complementary feeding among families of children 6 to 24 months of age [5] . WHO and UNICEF recommend exclusive breastfeeding for the first 6 months, followed by the introduction of foods of adequate quality and quantity in addition to breastmilk for infants and young children aged 6 to 24 months [5] . A study of rural Bangladeshi children showed that children fed the recommended quality and consistency of complementary foods or foods other than breastmilk at the right age grew better than those who were not [6] .
Previous studies on complementary feeding in Bangladesh have shown that although breastfeeding is sustained for more than 2 years, as recommended [5] , infants and young children are rarely given foods containing adequate energy and nutrients [7] , even when these foods are available in the household [8] . Existing data suggest that problems also persist with the premature use of liquids [9] , the consistency of complementary foods [7, 9] , and the style of feeding [10] . The authors of one survey conducted in Bangladesh in 2000 suggested that there is potential to improve infant diets by making better use of the available foods in the households if effective intervention strategies are developed based on an understanding of household motivations and constraints on feeding these foods to infants and young children [11] .
Although a few studies in Asia and Bangladesh have explored perceptions related to breastfeeding, exploration of complementary feeding has remained largely neglected. The present study goes beyond the period of exclusive breastfeeding to document what aspects of complementary feeding are most at variance with recommended practices and to explore community perceptions to better understand the reasons behind these gaps.
Methods
Data were collected from May to August 2009 from households with children 6 to 23.9 months of age in one rural area (South Harina Village of Lohagara Subdistrict) in Chittagong, and three slum areas (Badda, Saat Tola, and Mirpur) in Dhaka. The selection criteria for these sites included high prevalence of stunting, availability of a sufficient number of children, and accessibility in the rainy season. Exclusion criteria included presence of the National Nutrition Program or any infant and young child feeding intervention. Trials of improved practices (TIPs) were conducted in these locations as well as a rural site in Sylhet (northeast region of Bangladesh) that is also an area of high stunting, in order to determine if there were any differences in perceptions or acceptability of recommended complementary feeding practices proposed by WHO.
The study was carried out in two phases, starting with semistructured interviews with mothers, interviews and focus group discussions with key informants, food attributes exercises with mothers, and 24-hour dietary recall survey and opportunistic observations of feeding times involving meals or snacks (table 1) .
After preliminary analysis of these data, practices with the largest deviations from recommendations were identified. Based on perceptions about constraints and motivations, messages were then developed for household trials using TIPs (table 2) . TIPs were conducted to determine which of these problem practices were amenable to improvement and which messages were relevant for mothers [12] .
Semistructured interviews were used to collect information from mothers on introduction of complementary foods after 6 months and the amounts according to age, the use of energy-and nutrient-dense foods, frequency of complementary feeding, feeding of animal-source foods, and maternal support and motivation for children during mealtimes. Focus group discussions with fathers and grandmothers of young children were conducted to understand complementary feeding practices from their perspective and also the role they play in feeding the young children in their households.
The food attributes exercise involved asking mothers to freely assign characteristics (suitability for a child, recipes for feeding, physical characteristics) to a list of locally available nutrient-dense foods: animal-source foods (chicken, beef, small fish, large fish, dried fish, liver, and egg), three green leafy vegetables (lal shak, pui shak, and kochu shak), two other vegetables (pumpkin and carrot), and three fruits (mango, jackfruit, and papaya). The fruits and vegetables were chosen because they are rich in iron or vitamin A.
One 24-hour dietary recall survey was conducted simultaneously on a larger sample of children. As part of the recall, detailed descriptions of all foods and beverages consumed by the children during the previous 24-hour period, including the cooking method, were recorded. The amounts consumed were converted from household measures to raw grams with the use of the food conversion table prepared by the Institute of Nutrition and Food Science, University of Dhaka (1983). When it was possible to weigh foods in the home, a Hinteng Compact Scale (model XES 3000) with 3-kg capacity was used. A Bangladesh food composition table [13] was used to estimate energy and nutrient intakes. When values were missing for specific foods, these were taken from the Indian food composition table [14] . For a few foods, the Food and Agriculture Organization (FAO) East Asia [15] and US Department of Agriculture (USDA) [16] food composition tables were consulted.
During TIPs, complementary feeding was assessed, and mothers of 6-to 18-month-old children were counseled to modify one or two feeding practices based on the list of recommendations (table 2) during the first visit [17] . The second visit took place 5 to 7 days later to ask about the mother's experiences in trying out the recommendations. For each recommendation, the experiences of families were recorded. The information included whether the respondent remembered the practice, tried it out, liked trying it out, and would continue it or not. Reasons for continuing or discontinuing the practices were noted, and motivating factors and barriers as reported by families were listed. During analysis, the reasons for accepting or rejecting each tested recommendation were ranked according to how many women gave the same reason.
The respondents for all the methods were selected opportunistically. Data collection tools were adapted from a process developed by the Pan American Health Organization (PAHO) called ProPAN [17] for the semistructured interviews, food attributes exercises, observations, and TIPs. Focus group discussion tools were created through group consultation. The tools were modified to fit the local context, translated into Bangla, and field tested before being finalized.
Six experienced qualitative interviewers were recruited and trained for 2 weeks on the different data collection tools by a nutritionist skilled in qualitative methods. They participated in the translation and field testing of all the data collection instruments. The interviewers were paired into three teams based on their observed skills during pretests so that while one person conducted the interview the other took notes and observed the situation. Most of the interviews were tape recorded for verification. Data were summarized manually based on recommendations by WHO and ProPAN [17, 18] . The results obtained from different sources were then triangulated for the thematic, such as complementary feeding practices and perceptions, who feeds and influences complementary feeding decisions, and experiences with efforts to change complementary feeding practices. Data triangulation was used to thematically unify data from various sources to understand a phenomenon.
Ethical clearance was received from the James P. Grant School of Public Health, BRAC University Ethical Review Committee. Written consent was obtained from all respondents, and confidentiality during data collection and record-keeping was maintained.
Results
Based on the 24-hour dietary recall data, we found that although most children were given complementary foods by 6 to 8 months of age, other aspects of complementary feeding, such as frequency of feedings, feeding of animal-source foods, dietary diversity, and adequacy (a combination of feeding frequency and dietary diversity), needed much improvement among the study children (table 3). In the context of the study, complementary foods were any foods other than human milk offered to the child. When the food composition of the complementary foods given to the children was analyzed, we found that although 70% of the children met their protein requirements, a small proportion of children's diets were adequate in energy, vitamins C and A, calcium, and iron ( fig. 1) .
Age of introduction of foods
The semistructured interviews revealed that complementary feeding was started much before 6 months of age. The mothers reported introducing complementary foods when they perceived that their breastmilk supply was inadequate. However, the type of complementary foods given depended on the age of the child. Complementary foods were introduced as early as the first days of life "when the milk did not come in" or at about 2 to 3 months "when the baby cried due to hunger. " Liquid foods (tola khabar) were thought to be suitable for infants below 6 months of age and included fruit juice, infant formula, thin gruel made of suji (semolina), or rice powder cooked in sweetened milk, water, or reconstituted powdered milk. Formula at this stage was said to "maintain baby's health. " After the infant was about 5 months of age, some mothers tried slightly thickening the thin gruel, while others considered thin gruel or watered animal milk adequate until the child could eat family food. A more solid food called khichuri (a mix of rice, lentil, vegetables, and sometimes animal-source foods) was tried a few times. Some mothers stopped offering this mixture because the infant refused to eat it. Mothers frequently tried to introduce family foods as soon as they perceived that the infant "could eat it. "
Attributes of acceptable foods
The food attributes exercise suggested that fruits were well accepted as children's food, although jackfruit (kathal) was considered hard to digest, with limited seasonal availability and high cost. Green leafy vegetables (with the exception of kochu shak) and carotenerich pumpkins were well accepted as foods suitable for children after 6 months. In Lohagara, mothers were not familiar with carrots, as they are not grown locally. Mothers considered several family foods unsuitable for young children because they were "spicy, too hard. " If a common family food recipe contained chili, the food was not considered suitable for young children.
Very few mothers mentioned preparing specific dishes with the child's needs in mind. In most cases, no efforts were made to convert family foods into something the 6-month-old child might be able to eat. Very few mothers mentioned washing spices off the food, removing some food for the child before adding spices for the family food, or chopping, grinding, or mashing foods to make them more suitable for children. Some mothers did not think children were ready for any family foods until they were 9 to 12 months of age or until they readily accepted family foods. If mothers and family members perceived that breastfeeding was going well, there was even less motivation to start complementary feeding. A few mothers did, however, make special efforts to feed their children. These efforts included picking foods that were not very hot (spicy) and mixing them with rice and lentil, avoiding anything that was firm (boiled egg white) or hard (meat) or could stick in the baby's throat (dry fish, fish bone), and making a juice out of the food (e.g., mango).
Animal-source foods
From the food attributes exercises, observations, and semistructured interviews, we found that animalsource foods, when offered, were taken directly from the family pot and usually not specially procured, prepared, or modified for young children. The family had to be able to afford animal-source foods and to have them available in the house in order to offer them to the child. But even when present in the home, animalsource foods may not be used in complementary feeding. Several positive and negative attributes were noted about animal-source foods (table 4). Some were related to the perceived inherent quality of animal-source foods and others to the likes and dislikes of mothers and children. Mothers reported the following barriers to feeding animal-source foods: lack of appetite, dislike of specific food, and vomiting when animal-source foods were offered. Eggs and large fish were considered suitable for infants after the age of 6 months. It is important to note that animal-source foods were prized, considered to be good for health, and brought into the household every week, with very few exceptions. Only in the case of dried fish did mothers have serious reservations. As one mother explained: It [dried fish] is very hard and can get stuck in [baby's] throat. We eat it because we can't afford better. When fish is dried all good qualities disappear. It should not be given to small children.
Quantity and adequacy of complementary feeding
Mothers' perceptions about quantities of foods revealed that they did not know what specific quantities of foods should be given to children 6 to 23 months of age. This observation was verified during TIPs. During the semistructured interviews, many mothers mentioned that their children khaite chaina (do not like or want to eat). Mothers complained that children would rather eat biscuits, candy, juice, and chips than a rice-based meal. Many mothers did not modify home foods to make them suitable for small children in terms of spiciness, texture, or consistency. During semistructured interviews, mothers mentioned that common infant foods such as khichuri and suji were often rejected by children after they were offered a few times.
Frequency of feeding
The frequency of feeding in the study sample followed global recommendations for about 60% of the children (table 3) . From semistructured interviews and observations, it was evident that complementary feeding frequency was determined by family mealtimes and the child's perceived demand rather than nutritional need or the target number of meals.
Use of snacks
The semistructured interviews, key informant interviews, and observations showed frequent use of storebought snacks to feed young children. Sometimes snacks were offered when the child refused to eat regular meals and at other times as a show of affection or indulgence. Mothers reported that neighbors, family members, and friends were spending up to 10 to 20 taka (69 taka = US$1) a day on snacks for children under 2 years of age.
Who feeds and/or influences the feeding of young children?
Key informant interviews, semistructured interviews with mothers, and observations revealed that although young children are most frequently fed by their mothers, others shape their understanding of the best practices and norms for complementary feeding. These people included village doctors, trained doctors, grandmothers and other female family members, traditional birth attendants, and neighbors with child-rearing experience. After complementary feeding was established, other family members took an active part in If beef or chicken is brought home Family can afford feeding the infants. In the best-case scenario, a grandmother or adult woman helped the mother to feed the baby. In the worst-case scenario, as in the slums where the mother worked outside the home, siblings as young as 6 or 8 years of age fed the infant or the infant was sent away to the village home. Thus, child-care arrangements played a major role in determining the infant's feeding practices. As one grandmother noted:
I make sure he [baby] has something to eat the whole day. His mother goes to work and he doesn't get milk so he has to be fed. I don't have the energy to run around and feed him, so I give suji [gruel] in a bottle and snack food [bought from the store].
Trials of improved practices
During the initial home visit for TIPs, inadequate quantities of solids and semisolids were identified, and mothers were counseled to increase the quantities of solid and semisolid food fed to the children (table 2) . Mothers were asked to try feeding recommended agespecific amounts of mashed family food to their children. To encourage children to eat, mothers were asked to try strategies such as not feeding candy and other snacks before a meal, not giving water during the meal, not force-feeding, not feeding children when they were sleepy, feeding children when they were hungry, and breastfeeding after rather than before the meal. Most mothers remembered, tried, and reported their intention to practice these recommendations. When asked what they found beneficial and what motivated them to want to continue the practice, they most frequently mentioned benefits for the child's health and brain development. Other factors reported by mothers were related to their own observations about the children, e.g., the child slept better, did not bother the mother, played well, and accepted and wanted to eat the amount of food offered (table 5). The next most frequently cited reason for a mother's acceptance was her own convenience, "since I did not have to prepare or procure a separate food. " Mothers also noted that family support was important to induce them to try the behavior.
TIPs for increasing the use of animal-source foods showed that mothers were receptive to this recommendation. Mothers commented on their children's liking for the taste of animal-source foods. Mothers noted constraints such as lack of appetite and illness among children as barriers for animal-source foods and adequate quantities of food. Some mothers complained about the recommended practice of feeding responsively as being time intensive. Refusal to eat or spitting out of the foods was also reported occasionally. Some family members discouraged use of these foods. Constraints that prevented the use of animal-source foods were related to the cost of offering animal-source foods daily and use of animal-source foods when the child was ill.
Discussion
International authorities have identified complementary feeding as a critical intervention for reduction of stunting among children [1, [18] [19] [20] [21] . Previous studies in Bangladesh [22] [23] [24] and other countries [25] have shown that improvements in complementary feeding are possible with intensive education through weekly or biweekly home visits and that such measures lower undernutrition. Only recently were complementary feeding indicators developed to measure some of the behaviors associated with complementary feeding [26] . That complementary feeding practices in Bangladesh were suboptimal was already known [6, 8] , but barriers and potential motivations for change were not well understood. Our study for the first time systematically explored the complementary feeding practices of the mothers of 6-to 24-month-old infants to understand the barriers to and facilitators of recommended complementary feeding practices in Bangladesh from the mothers' perspectives. Some important insights emerge from this exploration. First, the key complementary feeding issues are not delayed introduction of foods or low frequency of feeding; rather, improvements are needed in terms of feeding adequate quantities of solid foods and food diversity, particularly of animal-source foods. These findings are consistent with the results of the Bangladesh Demographic and Health Survey (BDHS) [8] , in which only 68% of children 6 to 7 months of age were introduced to solids or semisolids and 81% of children 6 to 23 months were fed the recommended number of times per day. Previous studies in Bangladesh [22] reported that energy intake from complementary foods was less than recommended levels. According to the BDHS [8], only 10% of 6-to 7-month olds, 24% of 8-to 9-month olds, and 34% of 10-to 11-month-olds were fed animal-source foods.
Second, we found that household food availability was necessary but not sufficient to provide young children with adequate quality and diversity of food. Lack of knowledge and understanding of the importance of complementary feeding practices and time constraints were important barriers to adequate complementary feeding from the mother's perspective. This is consistent with the findings of a study by Roy and colleagues [23] , where improvement in the quality of complementary feeding offered, even in poor families, was reported when they were intensively counseled through home visits. In another study among rural Bangladeshi mothers, Kimmons and colleagues [22] demonstrated that household trials using only behavior change counseling led to increases in the amount of food offered after 1 week. Roy et al. [24] showed a significant increase in the frequency of complementary feeding in the intervention group after a behavior change intervention.
Many animal-source foods and foods rich in important nutrients are acquired by the households, but because of ideas about their effect or the perceived inappropriateness of common recipes, these foods are not considered suitable for children. The availability of animal-source foods in Bangladeshi households was documented to be higher in previous studies [27, 28] . However, according to the BDHS [8], only 35% of infants under 12 months of age were consuming animal-source foods, compared with 75% of children 24 to 35 months of age. Other researchers report that household-level availability does not always translate into individual consumption [29] .
Third, in this study, knowledge, skills, perceptions, and social norms played a defining role in determining how complementary feeding was practiced. Lack of understanding about young children's requirements for specific amounts of complementary foods specially modified for their nutritional needs and about their capacity to chew and swallow accounts for the poor feeding practices. The existing perceptions lead to the use of thin starchy gruels or liquids at this age, followed by direct transition to adult foods. One food that is offered, khichuri, requires separate preparation. Mothers reported that children considered it monotonous and rejected its frequent use. Other researchers have reported the importance of variety of sensory perceptions in infants [30] . Modification of family foods by mashing them after cooking and adding pieces of animal-source and other foods to enhance nutritional density and variety offers a viable alternative to current practices.
The study showed that mothers will change practices if they are provided simple strategies to overcome barriers they perceive to the recommended practices, and if the arguments or motivations that are used are compelling to them. Mothers in this study welcomed having choices about what to feed and being able to work with the foods and meals available in the home. When counseled about the importance of adequate quantity and quality, mothers made an effort to follow the recommendations and found these practices feasible and helpful. Knowledge gaps among mothers can be addressed by teaching them not only what to feed, but how to prepare foods and appropriately feed young children [24, 31] .
Fourth, the mothers' responses highlighted the important role of family members and health workers and the need to improve their knowledge and skills about complementary feeding. Families allocate the task of food procurement to men, and women have limited control over what is available in the home. The allocation of mothers' time is also a family function. Other family members depend upon young mothers for many household tasks, which reduces their availability for child care and feeding.
A strength of our study was that we used different qualitative methods to triangulate our findings about infant and young child feeding practices. In addition, we used quantitative 24-hour recalls to corroborate these findings.
Our study had some limitations. First, the study was conducted in purposively selected areas; therefore, the results are not necessarily representative of the whole country. Also, the qualitative data were collected from a small purposive sample of mothers, which means we may have missed important issues and insights. Our sampling was performed to draw from different regions and subpopulations to determine the variability within the country; in-depth, high-quality explorations of beliefs and concepts were not feasible on a large scale with the existing resources. Because we did not collect information on the nutritional status of the children, we could not link our findings to the actual nutritional status of the children studied, although we could compare the findings with recommended practice. Our study did not include an exploration of hygienic practices around complementary feeding, as this was not in the scope of our study. Finally, the messages were tried for a limited time during TIPs, and we relied on mothers' reports to judge the acceptability of the messages tested. As a result, we do not know whether the mothers actually tried out the recommendations and whether they will follow them in the long term. Continued monitoring and evaluation of existing and new infant and young child feeding programs will provide these insights. Further, we do not know to what extent the use of commonly available family food will prevent growth faltering and micronutrient deficiencies.
In conclusion, of the five complementary feeding practices measured, the use of animal-source foods and feeding foods from at least three food groups daily were the least widely practiced. A large proportion of children were consuming inadequate amounts of nutrients and energy. The prevailing feeding practices did not take into account the nutritional needs or developmental changes taking place from 6 months to 2 years. Mothers and families did not have specific knowledge about the recommended foods and feeding methods appropriate for children under 2 years of age. The program implications are that parents should receive timely and frequent counseling about practical aspects of complementary feeding [13, 15, 20] . Young Bangladesh mothers will need the support of influential family members, and social norms for feeding infants should be modified to sustain improvements. Home and community contacts by trained health workers are important to provide hands-on support to mothers and other caregivers to ensure that children reach their potential for growth and development. To change the existing complementary feeding norms and create a supportive environment for mothers and other caregivers, however, it is important to have a well-focused communications program (using mass media and other communication channels) that addresses the knowledge gaps, harnesses maternal willingness to try new things, and utilizes the information that important foods are available in the household.
